Abstract
I. Introduction
In this paper we compare the value relevance of book value and dividends versus book value and reported earnings. Our methodology of examining the information content of various income statement and balance sheet items is based on cross-sectional regressions of share price on the value measures. While most research in this area has concentrated almost exclusively on explaining price by book value and reported earnings (or their components), our focus is on the relation between share price and book value and dividends.
We justify modeling price in terms of book value and dividends in two ways. First, we argue that when earnings are transitory, dividends are a better proxy for permanent earnings than reported earnings. Second, we develop the relation between price, book value, and dividends using basic analytical relationships. Overall, book value is the most value relevant variable, having the highest R 2 and incremental R 2 of the three variables, book value, reported earnings and dividends.
Comparing dividends and earnings, book value and dividends have almost identical explanatory power as book value and reported earnings in the full sample of firms studied.
Furthermore, earnings and dividends have almost identical individual explanatory power. These empirical results are surprising because the justification for accrual accounting is based on the enhanced value relevance of accruals versus pure cash flows or dividends. For firms with transitory earnings, dividends have greater explanatory power than earnings, but book value and earnings have almost the same explanatory power as book value and dividends. Thus, book value picks up the slack when earnings are transitory.
More importantly, when book value is a poor indicator of value (for example, due to the presence of unrecognized assets), and when earnings are transitory, dividends have the greatest value relevance of the three measures. The superior valuation relevance of dividends in such cases holds not only for explaining share price within the sample, but also for out of sample forecasts of price. Thus, our evidence highlights the overlooked valuation role of dividends and implies an important practical role for dividends such as comparable firms valuation, where the valuations implied by a given sample are applied to a holdout sample. 1 Our work is motivated by recent research in accounting, both theoretical and empirical.
Ohlson (1995) and Feltham and Ohlson (1995) Bernard (1995) was one of the first to gauge the value relevance of accounting data. He compared the explanatory power of a model in which share price is explained by book vaue and earnings versus a model of share price based on dividends alone. He found that the accounting variables dominate dividends, which is interpreted as confirming the benefits of the linkage between accounting data and firm value. Burgstahler and Dichev (1997) price is related to book value and dividends can be derived from both the RIVM and from the accounting identity which defines initial book value as the present value of future dividends discounted at the accounting rate of return. Second, while both our paper and Hand and Landsman show that dividends are value relevant, we show that in certain contexts dividends have greater value relevance than either earnings or book value. The motivation for developing the statistical models and the empirical results are the paper's main contributions.
The rest of the paper is organized as follows. Section II provides justification for replacing earnings with dividends in the valuation model explaining price. Section III describes our data and methods. Sections IV through VI reports our statistical results. Section VII concludes.
II. Justification for Replacing Earnings with Dividends
The justification for replacing earnings with dividends in the regression of price on book value and earnings is based on two separate arguments. First, it has long been argued that dividends have "information content'' in the sense that dividends provide information about the firm's permanent earnings. Therefore, dividends can be viewed as a surrogate for permanent earnings.
Second, given the algebraic properties of an accounting system based on the clean surplus relation, an accounting valuation model can be derived in terms of book value and dividends.
Information Content of Dividends
The proposition that dividends have information content was made by Modigliani and Miller (1959) who argued that the earnings reported by firms for any short period like a year are affected by many random factors and distortions. Current income is, therefore, only an imperfect measure of the noise-free earnings potential upon which rational investors base their valuations.
Furthermore, other variables are correlated with the "true'' measure of earnings potential.
Therefore, regressions of price on dividends alone or on dividends and these other correlated variables would yield significant regression coefficients even if we knew that the only factor entering into the firm's valuation was its earnings potential and that dividends had no independent 
over the finite time horizon (t,T) and RIVM defines market value in terms of discounted residual earnings:
Bernard specified cross section regression models based on DDM in equation (1) and RIVM in equation (2) for four-year forecasts of dividends and residual earnings as: Model 1. To see why RIVM contains more information than DDM, equate the right hand sides of equations (1) and (2) (1) and (2), but in specifying the two regression models, he left out the last term, (1) and the last term,
, in equation (2) . But the term that is left out of equation (1) is generally much larger (and, therefore, will have a greater influence on R 2 ) than the term left out of equation (2).
This will create a bias in favor of Model 2 since the variables in Model 2 will account for more of the variation in market value than the variables in Model 1. Therefore, since the last terms in equations (2) and (4) 
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Thus, the equivalent form of RIVM in Model 3 provides a motivation for substituting dividends for earnings to determine which of these two variables has a greater association with price..
Valuation Model With Book Value and Dividends Based on Accounting Identity
While equation (4) is derived from RIVM, it is not necessary to rely on RIVM to derive a valuation model in terms of book value and dividends. This can be done in a straightforward way, once it is recognized that a firm's book value can be expressed as
where a is the constant accounting rate of return. 3 Combining equations (1) and (5),
Equation (6) also provides a motivation for Model 3.
III. Data and Methodology
The results in section II provide the rationale for comparing a regression model of price on book value and earnings with a model of price on book value and dividends. Our empirical tests are based on five regression models: We first present the results for the full sample (Section IV), and then report the findings after splitting the sample into firms with permanent and transitory earnings (Section V). We provide the results for intangible intensive industries (Section VI).
Full Sample Results
Panel A of Table 1 shows statistics on the pooled, outlier truncated, sample. 6 In order to provide comparisons with recent valuation model research that does not require firms to be dividend payers, Panel B of Table 1 reports statistics for a broader sample that also includes zero dividend firms (also outlier truncated). Despite deletion of outliers, there is still wide dispersion of all three ratios and especially of the raw variables themselves. Using the median as the criterion, the dividend payers tend to be larger both in terms of market and book values (the sample mean MV of 50.67 is driven by some large observations) and have relatively fewer cases of negative earnings. The mean book-to-market ratios of both samples, however, are similar.
Panel A of Table 2 reports R 2 and incremental R 2 statistics from annual estimation of the five valuation models on the sample of dividend paying firms from (absolute values of) studentized residual greater than 4.0, and we then re-estimate the regressions.
In order to make valid R 2 comparisons, all five second pass regressions are run on the same set of observations. 7 Several characteristics of the statistical results in Table 2 Third, by splitting the sample into two ten year subperiods, we see that all of the R 2 statistics of the five models decline over time. However, the incremental R 2 statistics of both earnings and dividends given book value and of book value given dividends increase over time.
Although not our focus, the intertemporal pattern of R 2 is interesting, especially for the dividendonly model, because it suggests that the declining value relevance of book value and earnings that has been found by us and by others, e.g., Collins, Maydew and Weiss (1997), Chang (1998) and Lev and Zarowin (1999), is not necessarily caused by accounting rules for measurement and recognition that have become increasingly outmoded in the current high-tech economy. If accounting rules were the primary cause of the declining R 2 , then how do we explain the decline in R 2 for the dividend only model?
The most striking result for the broader sample in 
IV. Statistical Results for Permanent Versus Transitory Earnings Firms
We now examine further the value relevance of dividends alone and book value and dividends, by focussing sequentially on specific groups of firms. First, we divide the dividend paying sample into two groups, firms with permanent earnings and firms with transitory earnings, and we separately study each group. When earnings are transitory, they have low information content; therefore, we would expect dividends have greater information content than earnings in this case. (Table 6 ), when earnings are negative, the mean coefficient on dividends and its tstatistic both rise compared to the positive earnings case, but the mean R 2 is unaffected. 9 Extreme ratios of earnings per share divided by beginning of period share price, E t /P t-1 , imply transitory earnings whereas E t /P t-1 ratios in the middle of the distribution designate more permanent earnings. Therefore, to classify the sample into permanent versus transitory earnings groups, we use the ratio E t /P t-1 . Each year we rank firms into quintiles by E t /P t-1 . The ratios in the two outer quintiles are defined as the transitory earnings firms, and the ratios in the three inner quintiles are defined as the permanent earnings firms. We then estimate the five valuation models separately for each group each year, using the two stage outlier procedure previously described.
The results are shown in Table 3 when earnings have little value relevance because they are transitory, book value picks up the slack. This implies that for dividends to play the important valuation role, both earnings and book value must be of low valuation relevance, i.e., earnings must be transitory and book value must be a noisy measure of market value (due, for example, to a large degree of unrecognized assets). We now examine this issue.
V. Statistical Results For Two Intangibles Intensive Industries
In this section, we replicate the statistical analysis on two industries, pharmaceuticals and chemicals, and then we analyze the results using out-of-sample estimation.
Within Sample Estimation
Barth, Beaver, and Landsman (1999) show that the value relevance of earnings and book values differs across industries, due to factors such as risk, growth, earnings persistence, and accounting practices. In particular, they find (Table 5 , Panels B and C) that for industries such as pharmaceuticals whose firms have large amounts of unrecognized intangible assets (as evidenced by their low book-to-market ratios in Table 5 , Panel A), book value is a relatively poor indicator of value, and thus earnings has greater value relevance than book value. This evidence, together with our results (and others) about transitory earnings implies that in industries where book value is a poor value measure, and when earnings are transitory, dividends may be the dominant valuation variable. Importantly, we can identify such industries and firms by their observable B/M and E/P ratios.
We test this implication by estimating the five valuation models for firms in two industries that are characterized by a relatively large proportion of intangible assets, chemicals and pharmaceuticals. For similar reasons, Barth, Beaver and Landsman (1998) also focused on these industries. Separately for each industry, we rank firms into quintiles each year by E t /P t-1 and we designate the two outer quintiles as having transitory earnings and the three inner quintiles as having permanent earnings. We estimate the five valuation models for each industry as a whole, and separately for the permanent and transitory earnings firms within each industry. Like Barth,
Beaver and Landsman ( chemicals. Even more impressive, the explanatory power of dividends alone is greater than the combined explanatory power of book value and earnings (.483 for pharmaceuticals and .619 for chemicals). Also for pharmaceuticals, dividends has the greatest incremental R 2 , .192. For chemicals, the raw R 2 of (transitory) earnings is so low (.189), that book value has substantial incremental explanatory power in this case (.430). In summary, the regression results in Table 5 , Panel C show that for dividend paying firms in industries with large amounts of unrecognized assets, dividends are more important for valuation than either earnings or book value, when earnings is transitory. This is the first empirical evidence that we are aware of showing the dividends are more strongly correlated with price than both book value and earnings.
Out-of-Sample Prediction
The results in Table 5 are obtained within the sample. Another approach for assessing the valuation relevance of dividends comes out-of-sample, where dividends could be used to predict price. Out-of-sample prediction is important in practical cases such as a comparable firms valuation, where results from one sample are applied to a holdout sample.
We conduct three forecasting tests comparing the predictive ability of book value, reported earnings, and dividends. The sample for each test is the set of transitory earnings firms (based on quintiles of the E/P ratio, as described above) in the chemical and pharmaceutical industries, over the 1978-1997 period. For the first test, we fit each model to the first 19 years of data and forecast the last (twentieth) year. For the second, we fit the first ten years and forecast the last ten. For the third, we use the full twenty year data series and we fit each model to every other firm year observation (sorted by cusip and year), and we forecast every other firm year observation. Our second test is motivated by a concern that one particular year may unduly affect the results of the first test. Our third test is motivated a concern that a secular trend in the data might affect the results of the first two tests.
For each test, we first estimate the three simple valuation models (i.e., book value or earnings or dividends alone, each with fixed time effects) and then forecast prices for the holdout sample by multiplying the holdout sample's actual values of BV, E, and DIV by the fitted slope coefficients from the simple regressions. The forecasts are based on the simple regression models to isolate the forecasting ability of each variable. We refer to the forecasted variables as DIVHAT, BVHAT, and EHAT. We then regress the actual price for the holdout sample against the three forecasted variables, including fixed time effects. The results are shown in Table 6 .
In five of the six regressions, dividends is a statistically significant explanatory factor (predictor) for price, and in the sixth it is borderline significant (Pharmaceuticals, Panel A, t=1.97). 12 In Table 6 , earnings are never a significant predictor of price, and book value is a significant predictor only for the second set of tests (Panel B). Moreover, dividends is the most significant predictor of price for all three tests.
For the chemical industry, earnings (book value) is a significant predictor of price in three (two) tests, and dividends is the most significant predictor in two out of three tests. In the first set of tests (Panel A), earnings and dividends have almost the same p-values. Clearly, the results in Table 6 confirm the significant predictive role of dividends for price in industries with noisy book value when earnings are transitory.
VI. Conclusion
In this paper we derive and compare alternative valuation models that relate share price to book value and earnings and to book value and dividends. While the model with book value and earnings has been widely studied, the model with book value and dividends has not been evaluated. We then evaluate the book value and dividend model to investigate the largely overlooked valuation role of dividends. This is interesting because it raises questions about the benefits of accrual accounting.
For dividend paying firms on the whole, book value has greater explanatory power for price than either earnings or dividends. However, the combination of book value and dividends has virtually identical explanatory power as book value and earnings. Moreover, earnings and dividends alone have about the same individual and incremental (given book value) explanatory power For firms with transitory earnings, dividends has greater individual explanatory power than earnings, but once again book value and earnings and book value and dividends have about the same explanatory power. This shows that book value compensates for the largely valuation irrelevant transitory earnings. For firms with permanent earnings, earnings has the greatest explanatory power of the three variables, and the book value and earnings combination dominates book value and dividends.
Our most important contribution is to show empirically that when book value is a poor indicator of value (for example, due to the presence of unrecognized assets), and when earnings are transitory, dividends have the greatest value relevance of the three measures. Furthermore, we
show that the superior valuation relevance of dividends in such cases holds not only for explaining share price within the sample, but also for out of sample forecasts of price. This implies an important practical role for dividends such as comparable firms valuation.
Finally, our paper reinforces the importance of "context" in assessing valuation relevance.
Whether book value, earnings, or dividends is the most important valuation signal depends on both the firm's (or industry's) overall characteristics and its performance in the particular period. Number of firm-year observations = 113,491 % of firms with negative E = 26.8% Notes MV = market value of common equity, BV = book value of common equity, E = net income, D = dividends, and all variables are on a per share basis. Number of firm-year observations = 1760 % of firms with negative E = 5.5%
Notes MV = market value of common equity, BV = book value of common equity, E = net income, B/P = BV/MV, E/P = E/MV, D/P = Dividends/MV, and all variables are on a per share basis. Table 1 for variable definitions and notes to Table 2 for regression model descriptions. Permanent earnings firms are firms in the 6 middle deciles ranked annually by E/P t-1 . Transitory earnings firms are firms in the top two and bottom two deciles. The pooled regressions include year dummies to control for fixed time effects. 
